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非晶结构。不同价态的 Cr 和 Fe 氧化物共存于膜中，能显著改善化学键
的自由度和可塑性，形成相当稳定的非晶态氧化物。经过电化学处理后，
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Stainless steels are extensively used in various fields owing to their high 
corrosion resistance. However, in highly erosive environment these materials 
have a tendency to localized corrosion, especially pitting corrosion. Nowadays, 
different kinds of surface treatments have been developed rapidly to enhance 
the corrosion resistance of stainless steels. Among these techniques, 
electrochemical modification technique has been proved to be able to greatly 
improve the corrosion resistance of 18/8 stainless steel. Further understanding 
of mechanism of the corrosion resistance for the electrochemically modified 
passive film of stainless steel is very necessary for the development of new 
corrosion resistant materials and new surface treatment techniques. 
    The corrosion resistances of metallic materials are closely related to their 
surface passivity states. Many mechanisms about the formation and 
breakdown of passive film have been proposed. In this work, many research 
methods including electrochemical technique, XPS and AES , and AFM were 
utilized to have a further study on the chemical composition, structure, 
morphology and semiconductor properties of the electrochemically modified 
passive film. The main results and progress of this work are listed as follows: 
1. It is found that the oxygen reduction potential and the hydrogen 
evolution potential of electrode cathode reaction become negative in 0.5 
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modified passive film markedly blocks the reduction reaction of oxygen and 
hydrogen, and effectively increases corrosion resistance. The Electrochemical 
Impedance Spectroscopy (EIS) results show that the passive film resistance 
and the charge transfer resistance of the electrochemically treated stainless 
steel increase about two orders of magnitude than those of the untreated 
stainless steel in 0.5 mol·L-1 NaCl and 5% H2SO4 solution. And the passive 
film becomes thicker and more compact, and the corrosion resistance of 
electrochemically modified passive film is greatly improved. 
 2. It is indicated that the passive film of stainless steel behaves as n-type 
and p-type semiconductors in the potential range above and below the flat 
band potential, respectively. This behavior is closely related to the composition 
of the passive film. The electrochemically modified passive film has low 
donor and acceptor density, and the flat band potential becomes negative. With 
Low donor and acceptor density and anions adsorption on surface of passive 
film, it will effectively prevent the adsorption of Cl- in passive film. Therefore, 
the resistance to localize corrosion of passive film is greatly improved. 
3. The enhancement of water content in passive film caused by Cr(OH)3 
and Fe(OH)3 formed on outer layer of passive film makes a noncrystalline 
structure of passive film. The coexistence of different valance of Cr and Fe in 
passive film enhances the bonding flexibility and structural variability. The Cr 
content of modified passive film is more enriched than that of untreated 
passive film. All above the XPS measurements demonstrate that the 
modification in chemical composition for the treated stainless steel is 















4. Besides, the morphology and structure of passive film of stainless steel 
can be greatly modified during the treatment, especially the physical defects 
such as MnS inclusion can be eliminated. Hence, the composition and 
structure on the surface of passive film can greatly optimized. The corrosion 
active defects may be changed into inactive, which certainly enhances the 
corrosion resistance to the local corrosion resistance of passive film. 
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